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iNTRODUCTION

At the request of the Mississippi Department of Environmental Quality (MDEQ),

Hercules, Inc. ofHattiesburg, MS will install, develop, purge and sample six permanent

monitoring wells in the following locations shown on the attached B&V - Figure 2.

The MDEQ will be notified 2 weeks prior to commencement of work.

1.0 MONITORII’4G WELL INSTALLATION

Six two inch by twenty foot PVC monitoring wells shall be installed utilizing hollow stem

drilling technology. Well depths shall be advanced deeper within the shallow saturated zone if

groundwater is not encountered within the first twenty feet.

A screened interval often feet having a 0.01” slot shall be used. The screened interval

shall extend a minimum of three feet above the groundwater interface. Casing shall be flush

thread design.

Filter pack meeting the following specifications shall be tremied into the annulus to a

depth of two feet above the screened interval:

Particle Size in Inches Allowable

>0.039” 35% Max.

<0.039 - >0.01 50% Mm.

<0.01 0.5%Max.
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Q Following the filter pack, a two foot layer of fine sand (mason) shall be applied via tremie.

If the zone is saturated, two feet of 10% hydrated bentonite shall be tremied, followed by 90/10

grout to the surface. An elevation data marker shall be placed in the grout at the surface as a

reference point. If the zone is unsaturated, the bentonite seal will be omitted. Hydration time

for bentonite shall be a minimum of 8 hours or the manufacturer’s recommended hydration

time—whichever is greater. Grout shall be allowed to cure for a minimum of 24 hours prior to

installation of the surface pad and protective riser equipped with security locks.

Each well shall be equipped with four 3” pipes installed to a depth of 30” at the corners of

each pad and grouted in place. Protective pipes shall be filled with grout and painted as

specified.

The well casing will be allowed to extend a minimum of 18” above ground surface and

shall be equipped with a locking cap, protective casing and a 2’x2’x4” concrete pad. The wells

shall be surveyed with longitude and latitude reported along with elevation above sea level

(± 0.01 ft.).

The following boring/well construction log information will be included where applicable:

• Well identification #

• Date/time of well construction

• Borehole diameter and well casing diameter

• Welldepth±0.01 ft.

• Casing length

o
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() • Casing materials

• Casing and screen joint type

• Screened interval(s)

• Screen materials

• Screen slot size/design

• Filter pack material and size

• Calculated and actual filter pack volume

• Filter pack placement method

• Annular sealant composition

• Annular sealant placement method

• Calculated and actual annular sealant volume

• Surface sealant composition

• Surface seal placement method

• Calculated and actual surface sealant volume

• Surface seal design

• Well development procedure

• Turbidity measurement

• Type/design of protective casing

• Well cap and lock

• Ground surface elevation (+0.01 ft.)
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• Survey reference point elevation on well casing (±0.01 ft.)

• Top of monitoring well casing elevation (±0.0 1)

• Top of protective steel casing elevation (±0.01 ft.)

2.0 WELL DEVELOPMENT

Completed wells will be allowed to cure a minimum of 24 hours prior to development.

Prior to well development, water depth will be determined to ±0.0 1 ft. Following completion,

each well shall be developed by pumping and/or bailing, as deemed most appropriate utilizing

the surge block technique. The well will be developed until a turbidity of< S NTU’s is

achieved. As a minimum, the well will be allowed to completely recharge prior to purging.

3.0 PURGING

The object of purging shall be to remove five well volumes at a rate similar to the recharge

rate in order that turbidity effects are minimized. The following steps shall be used:

1. Establish the water depth and well depth to ±0.01 ft.

2. Remove liquid from the surface and bottom hole to determine whether organic phases
exist.

3. Determine pH, temperature, conductivity and turbidity prior to purging the well.

4. Rernovefive well volumes at a rate of 0.2 to 0.3 liter/mm. utilizing a peristaltic pump if
groundwater is within 28 feet of surface. Alternately, if groundwater is deeper, purging
may be accomplished by means of centrifuged pump, bladder pump or bailer. (Purging by
bailer must be done with caution so as not to disturb the well filter pack).
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Q 5. After removing 5 well volumes pH, temperature, conductivity and turbidity must be
determined twice within 20 minutes. These data points should be ±10% and further, the
turbidity must be <5 NTIJ’s. If turbidity is not <5 NTU’s, remove additional well volumes
as necessary.

In the event the well is purged dry, the following protocol should be followed:

1. Allow the well to recover.

2. If the well has not fully recovered within two hours but has sufficient water for testing
then:

a. Test the well for pH, temperature, conductivity and turbidity.

b. Test the well again within 20 minutes for the same parameters.

c. Collect samples as outlined in the sample collection process.

3. If pH, temperature and conductivity are not ± 10% and/or turbidity is >5 NTU and if
data reflect elevated levels of any pollutant of concern, consider repurging and
sampling the well.

4.0 SAMPLING

Sampling should commence as soon as the well recovers but no later than two hours after

purging is completed. Samples shall be collected utilizing disposable Teflon bailers. Analytical

parameters shall include the attached Compound List of volatile organics (Method 8260).

VOA samples shall be collected in duplicate in 40 ml vials preserved with hydrochloric

acid to a pH of<2. VOA samples must contain no air bubbles. Three replicates of samples shall

be collected at one designated well for QAIQC analysis.
-
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C) 5.0 ANALYTICAL PROTOCOL

All analyses will conform to the methodologies outlined in EPA/SW846 current edition.

6.0 QAJQC

One equipment blank, one matrix spike (MS) and one matrix spike duplicate (MSD) shall

be analyzed for each event. One trip blank for VOA only shall be analyzed for each sampling

event.

6.1 TRIP BLANK (VOLATILE)

Trip blank (volatile) duplicate samples shall be prepared in the laboratory utilizing

deionized water and bottles from the batches to be used in the field collection and

decontamination procedures. The trip blank will be taken in the field and returned to the

laboratory in the same environment as the samples.

6.2 EQUIPMENT BLANK (R1NSATE BLANK)

Following decontamination of the drilling equipment, careftully transfer about two liters of

analyte-free deionized water to a new disposable Teflon bailer. Allow the contents of the bailer to
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drain over a piece of the decontaminated hollow stem into an analyte-free stainless steel bowl.

Transfer the nnsate water to appropriate sample containers. Label and archive the nnsate blank

as outlined.

7.0 SAMPLE ARCHIVAL

Following sample collection, affix a completed label to each container. Cover the label

with clear tape to protect from moisture. Place the sample bottle in a zip-lock bag and wrap the

container in bubble wrap. Write the sample ID number on the outside of the bubble wrap with a

permanent marker, then secure the bubble-wrapped container with clear tape.

8.0 DECONTAMINATION AND RESIDUALS MANAGEMENT

Borehole cuttings will be left in place at the well site unless VOA readings indicate gross

contamination (>5oppm FID readings). In the event gross contamination is encountered, cuttings

will be drummed on site and analyzed for disposal.

Well development, purge and decontamination water will be placed in the Hercules

treatment facility for disposal, provided levels do not exceed toxicity characteristics.

The hollow stem, drill rod, and associated tools will be decontaminated before each well is

advanced. The procedure shall be as follows:

7
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CD 1. Pressure wash with steam and potable water

2. Brush with phosphate-free detergent to remove any additional debris

3. Pressure wash with steam and potable water

4. Rinse with analyte-free water

9.0 HEALTH AND SAFETY

1. All personnel shall have received 40 hours of OSHA training and shall have current
update training.

2. Hercules, Inc. shall provide any additional safety briefings deemed appropriate for the
scope of this project.

3. During boring, developing and purging operations, FIT) rcadings shall be recorded to
ensure that a safe environment is maintained.

4. Elevated (>50 ppm) FIT) readings shall mandate respiratory protection, cease and
desist operations, and re-evaluation by project director, project supervisor, project
health and safety officers, and Hercules personnel.

5. Any injuries or potentially unsafe conditions shall be.reported immediately to the
health and safety officer and then to the project supervisor and project director.

10.0 PERSONNEL

Project Director - Michael S. Bonner, Ph.D.

Project Supervisor - David Carter

Health and Safety Officer - Christopher M. Bonner

Hercules, Inc. Contact - Charles Jordan, Environmental Supervisor

8



(D 11.0 WELL ABANDONMENT

Assuming that the wells are found to be free of ana]ytes of concern, Hercules will have the

option of abandoning the wells by then cutting the risers off at ground level and filling the casing

with 90/10 grout to surface. Calculated and actual grout used will be recorded to ensure that the

wells are properly sealed.

9
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1.0 INTRODUCTION

At the request of Mr. Charlie Jordan, Environmental Supervisor with Hercules Inc. of Hattiesburg, MS, Bonner

Analytical Testing Company sampled six monitoring wells which were previously installed at the site during

December, 1997. This sampling event, which took place on June 24 —25, 1998, was the second of four

quarterly events directed by the Mississippi Department of Environmental Quality (MDEQ).

2.0 PURGING

Prior to purging, each well was gauged from north side top of casing (TOC) to assess depth to water and well

depth. After well gauging was completed, a dedicated bailer was placed in the well and three to five well

volumes were removed. pH, temperature, conductivity, and turbidity were recorded after each well volume.

When two successive measurements of temperature and conductivity were found to be stable within 10%,

purging was terminated and samples were collected.

Monitoring Well I (MW1) bailed dry after two well volumes (4.0 gallons). MW2 and MW3 required four well

volumes to stabilize, while MW4, MW5, and MW6 required five well volumes. After five well volumes, field

turbidity measurements of 421 and 448 NTU were reported for MW4 and MW5. Elevated turbidity was

reported in these wells during the initial sample collection in December, 1997. Turbidity reading of 18.3 to 59

NTU were reported for the remaining wells.

3.0 SAMPLING & ANALYSIS

(jampies were collected immediately following the purging process utilizing disposable Teflon bailers. MWI,

MW2, MW3, and MW6 were tested for eight RCRA metals. MW4 and MW5 were tested for metals, volatiles,



and semivolatiles as directed by MDEQ. Analytical protocols were EPA 200 series and SW846-8260/8270 as

yutlined in the work plan. Additionally, one trip blank and one equipment blank was analyzed for each parameter

as part of the QAIQC protocol.

Volatile and semivolatile organics were quantitated using the standard compound list. Those remaining

compounds in the 8260/8270 comprehensive list were screened as Tentatively Identified Compounds (TIC).

There was no attempt to address any other TICs. Two compounds, Acetophenone (51.6 ppb) and Dioxation

(113.3 ppb) were tentatively identified. Due to the tentative nature of this identification, a generic identification

was used to describe these analytes, as suggested by Hercules data review consultants, The Acetophenone TIC

was identified as Aromatic Hydrocarbon compound and the Dioxation TIC was identified as an

Organophosphorous compound.

4.0 RESULTS

There were no significant hits for the eight listed RCRA metals. Barium was detected at levels ranging from

0.044 ppm to 0.363 ppm. No SW84618260 volatile compounds were found. One aromatic hydrocarbon

SW846/8270 compound was tentatively identified at 51.6 ppb. One Organophosphorous compound was

tentatively identified at 113.3 ppb.

5.0 DISCUSSION

Groundwater flow direction has not been determined at this time due to survey problems. Upon completion of

surveys, groundwater flow direction will be completed.
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0
Client: HERCULES, INC.

BONNER ANALYTICAL TESTING COMPANY
2703 OAK GROVE ROAD

HATTIESBURG, MS 39402
Pu. (601) 264-2854

File Number:
Collected By:

BT4 6083—46084
Client

Sample Date/Time:
Date/Time Rec’d:

See Below
06-25—98 @ 0900

2 QUARTER, 1998

Analyte/Method MW-i
06—25—98

MW-2 MDL
06—24—98

Date/Time/Analyst

Data reported in mg/L unless otherwise noted. All analyses performed in
accordance with 40 CFR 136 and amendments.

MDL = Method Detection Limit

0
Certified by:

Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY

Arsenic/200.15 ND ND 0.003 07-13-98/1043/JMR
Bariurn/200.15 0.165 0.081 0.00005 07-13-98/1730/JMR
Cadmium/200.15 ND ND 0.0003 07—13-98/1730/JMR
Chromium/200.15 ND ND 0.0003 07—13-98/1730/JMR
Lead/200.15 ND ND 0.003 07—13—98/1730/JNR
Mercury/245.1 ND ND 0.0002 07—14-98/1535/JNR
Selenium/200.15 ND ND 0.001 08—11-98/1005/GMR
Silver/272.1 ND ND 0.002 07—21—98/1121/JNR



BONNER ANALYTICAL TESTING COMPANY
2703 OAK GRO Rou

HATrIESBURG, MS 39402
P11. (601) 264-2854

Client: HERCULES, INC.

File Number: BT46085-46086 Sample Date/Time: See Below
Collected By: Client Date/Time Rec’d: 06-25-98 0900

2 QUARTER, 1998

Analyte/Method MW-3 MW-4 MDL Date/Time/Analyst
06—24—98 06—24—98

Arsenic/200.15 ND ND 0.003 07—13—98/1043/JNR
Barium/200.15 0.044 0.230 0.00005 07—13—98/1730/JMR
Cadmium/200.15 ND ND 0.0003 07—13-98/1730/JMR
Chromium/200.15 ND ND 0.0003 07-13--98/1730/JMR
Lead/200.15 ND MD 0.003 07—13—98/1730/JMR
Mercury/245.1 ND ND 0.0002 07—14—98/1535/JMR
Selenium/200.15 ND ND 0.001 08—11—98/1005/GMR
Silver/272.l ND ND 0.002 07—21—98/1121/JMR

Data reported in mg/L unless otherwise noted. All analyses performed in
accordance with 40 CFR 136 and amendments.

MDL = Method Detection Limit

Certified by:________________________________

Q Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY
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BONNER ANALYTICAL TESTING COMPANY
2703 Ouc GROVE Rou

HATrIESBURG, MS 39402
Pa. (601) 264-2854

Client: HERCULES, INC.

File Number: BT46087-46088 Sample Date/Time: See Below
Collected By: Client Date/Time Rec’d: 06-25-98 @ 0900

2 QUARTER, 1998

Analyte/Method MW-5 MW-6 MDL Date/Time/Analyst
06—24—98 06—24—98

Arsenic/200.15 0.011 ND 0.003 07—13—98/1043/JMR
Barium/20015 0.363 0.120 0.00005 07—13—98/1730/JMR
Cadmiurn/200.15 ND ND 0.0003 07—13—98/1730/JMR
Chromium/200.15 ND ND 0.0003 07-13-98/1730/3Mg
Lead/200.15 NI) ND 0.003 07—13—98/1730/JMR
Mercury/245.1 ND ND 0.0002 07-14—98/1535/JNR
Selenium/200.15 ND ND 0.001 08-11-98/1O05/CIR
Silver/272.1 ND ND 0.002 07—21-98/1121/3Mg

Data reported in rng/L unless otherwise noted. Al]. analyses performed in
accordance with 40 CFR 136 and amendments.

MDL = Method Detection Limit

Certified by:_______________________________

Q Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY
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BONNER ANALYTICAL TESTING COMPANY
2703 Oic GROVE Roui

HATrIESRURG, MS 39402
Pn. (601) 264-2854

Client: HERCULES, INC.

File Number: BT46089-46090 Sample Date/Time: See Below
Collected By: Client Date/Time Rec’d: 06-25-98 € 0900

2 QUARTER, 1998

Analyte/Method Trip Equipment MDL Date/Time/Analyst
Blank Blank

06—24—98 06—25—98

Arsenic/200.15 ND ND 0.003 07-13—98/1043/JMR
Barium/200.15 ND ND 0.00005 07—13--98/1730/JMR
Cadmium/200.15 ND ND 0.0003 07—13—98/1730/JMR
Chromium/200.15 ND ND 0.0003 07-13-98/1730/JMR
Lead/200.15 ND ND 0.003 07—13—98/1730/JNR
Mercury/245.1 ND ND 0.0002 07-14-98/1535/JMR
Selenium/200.15 ND ND 0.001 08-11-98/1005/R
Silver/272.l ND ND 0.002 07—21—98/1121/JMR

Data reported in rng/L unless otherwise noted. All analyses performed in
accordance with 40 CFR 136 and amendments.

MDL = Method Detection Limit

Q Certified by:_________________________________
Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY
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BONNER ANALYTICAL TESTING COMPANY
2703 Oak Grove Road, Rat*Jeshurg, MS 39402 Phone: (601) 268-7084 Fax: (601) 268-7084

C)
CLIENT: HERCULES DATE: 06-24-9g

LOCATION: HATIIESBURG.MS

-- _____

Monitoring Well Time p11 - S.U. Temp °C Cond. Turbidity Remarks
5 umhosfcm NTU

Total Depth TOC 1015 6.24 24.8 1100 221 Foamy,yellow water18.3’
Depth to WaterTOC 1030 6.41 23.4 1100 659
10.45’
Well Depth BLS 1045 6.45 22.8 1100 647
N/A
Quantityper Volume 1100 6.42 22.9 11OQ 521
1.7 Gal.
LNAPL-No 1115 6.47 22.8 1050 448
DNAPL - No

Monitoring Well Time pH - S.U. Temp °C Cond. Turbidity Remarks
4 umhos/cm NTU

Total Depth TOC 1145 6.04 25.4 600 335 Chalky, white colored
18.95’

water
DepthtoWaterTOC 1200 6.10 25.4 300 110
10.9’
WeIIDepthBLS 1215 6.05 24.4 550 330
N/A
Quantity per Volume 1230 6.11 24.7 550 299
1.36 Gal
LNAPL—No 1245 6.21 24.8 550 421
DNAPL - No

Monitoring Well Time p11 - S.U. Temp °C Cond. Turbidity Remarks
2 umhos/cm NTTJ

Total Depth TOC 1300 5.62 24.4 138 9.2 Readings were
20.45’

consistent
Depth to Water TOC 1315 5.91 22.5 126 78 so only needed
7.98’

4 well volumes
WeI1DepthBLS 1330 5.97 23.8 123 62.5
N/A
Quantityper Volume 1345 6.13 22.1 130 59
2.12
LNAPL - No
DNAPL - No

* Turbidity exceeds 5 NTiJ; Remove 5 additional well volumes
Well Volume = 0.17 x Water column in Feet
LNAPL - Light Non Aqueous Phase Liquid
DNAPL - Dense Non Aqueous Phase Liquid

Q

TOC - Top o Casing (North Side)
BLS - Below Land Surface



BONNER ANALYTICAL TESTING COMPANY
2703 Oak Grove Road) Hatllesburg, MS 39402 Phone: (601) 268-7084 Fix: (601) 268-7084

CLIENT: HERCULES

LOCATION: HA1TIESBURG. MS

DATE: 06-24-98

Monitoring Well Time pH - S.U. Temp °C Cond. Turbidity Remarks
3 umho/cm NTU

Total Depth TOC 1400 5.90 24.4 100 27.7 Readings were
18.95’ consistent

Depth to Water TOC 1415 5.55 24.4 80 37.6 so we only needed 4
8.55’ well volumes
Well DepthBLS 1430 5,51 24.4 50 26.6
N/A
Quantity per Volume 1445 5.46 24.4 90 18.3
1.77 Gal.
LNAPL - No
DNAPL - No

Monitoring Well Time pH - S.U. Temp °C Cond. Turbidity Remarks
6 umhos/cm NTU

TotalDepthTOC 1500 6.54 27.4 120 7.6
23.65’
DepthtoWaterTOC 1515 6.24 26.5 190 102.5
9.90’
WeILDepthBLS 1530 6.22 26.6 195 75.9
N/A
Quantityper Volume 1545 6.18 26.6 190 46.9
2.34 Gal
LNAPL-No 1600 6.31 26.6 190 24.0
DNAPL - No

Monitoring Well Time pH - S.U. Temp °C Cond. Turbidity Remarks
1 umhos/cm NTU

Total Depth TOC 1615 6.17 24.6 120 606 Chalky white water

Depth to Water TOC 1630 6.09 23.3 132 536 Bailed well dry at 4
. galilons

Well Depth BLS 1645
N/A
Quantity per Volume

LNAPL -

DNAPL -

* Turbidity exceeds 5 NTU; Remove 5 additional well volumes
Well Volume = 0.17 x Water column in Feet
LNAPL - Light Non Aqueous Phase Liquid
DNAPL - Dense Non Aqueous Phase Liquid

Q

TOC - Top o Casing (North Side)
BLS - Below Land Surface
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules
Sample Matrix: Water
Sample Collection Date : 06/24/98

File #: BT46087
Lab Sare ID: MW-5

Samole Ana’sis Date 06/28/98
Dilution Factor: 2
Sample WeightNolume: l000mI
Number T1Cs Found: 0*

GC Column Length: 30M
GC Column ID: 0.25mm
Method Code: 8270
Concentration Units: ug / L (ppb)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

* Only SW 846 Method 8270 analytes listed as TICs.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules

Sample Matrix: Water

File #: 8T46086

Lab Sample ID: MW-4

Sample Collection Date: 06/24/98

Sample Analysis Date: 07/02/98

Dilution Factor: 1

GC Column Length: 105 M

GC Column ID: 0.53 mm

Sample Weight! Volume: 5.0 (g/mL) mL

Number TICs Found : 0 *

Method Code: 8260

Concentration Units : ug / L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

* Only SW 846 Method 8260 analytes listed as TICs.
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BONN ER ANALYTICAL TESTING COMPANY

VOLATILE ORGAN lOS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules

Sample Matrix: Water

File #: BT46087

Lab Sample ID : MW-5

Sample Collection Date: 06/24/98

Sample Analysis Date: 07/02/98

Dilution Factor : 1

Sample Weight) Volume: 5.0 (g/mL) mL

Number TICs Found : 1 *

GC Column Length: 105 M

GC Column ID: 0.53 mm

Method Code: 8260

Concentration Units : ug / L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

78-93-3 Acetone 8.83 34.9

* Only SW 846 Method 8260 analytes listed as TICs.
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